A role for semaphorin 3A signaling in the degeneration of hippocampal neurons during Alzheimer's disease.
Among the earliest invariant neuropathological changes in Alzheimer's disease (AD) is the degeneration of vulnerable hippocampal CA1 and subicular pyramidal neurons. Semaphorin 3A (Sema3A) is a secreted protein that functions in signaling growth cone collapse, chemorepulsion and neuronal apoptosis during early development of the central nervous system. In this report we show that accumulation of an internalized form of Sema3A is associated with degeneration of neurons in vulnerable fields of the hippocampus during AD. Accumulation of Sema3A overlaps the appearance of phosphorylated MAP1B and tau in many neurons, suggesting that Sema3A signaling at some level may be coupled to these previously identified cytoskeletal markers of neurodegeneration. Consistent with this, we isolated and partially characterized a multiprotein complex from the hippocampus of patients with AD that contains phosphorylated MAP1B, collapsin-response mediator protein 2 (CRMP-2), Plexins A1 and A2, and a processed form of Sema3A. A model is presented in which aberrant release of Sema3A from expressing neurons in the subiculum during AD results in the internalization and transport of Sema3A from this field to CA1. Within the context of the myriad of potential insults that contribute to Alzheimer's and other neurodegenerative diseases, the bioactivity of Sema3A may contribute either directly to neurodegeneration by inducing neuronal collapse, or indirectly by abrogating the recovery capabilities of adult neurons faced with these insults.